Time course of synaptic development in hippocampal organotypic cultures.
Using electrophysiological recordings of field potentials, we investigated the time course of synapse formation and maturation in organotypic cultures prepared from neonate animals of different ages. Following explanation, the size of the maximal synaptic responses elicited in area CA1 by stimulation of a small group of CA3 neurons increased progressively during the first three weeks in culture in a way that corresponded to the changes observed in synaptic contact density. Growth of synaptic responses was found to occur much more rapidly in cultures prepared from 8-day-old as compared with 2-day-old rats. Development of synaptic connections between CA3 and CA1 neurones was also faster than between granule cells and CA3 neurones. Acquisition of mature synaptic properties occurred in vitro as indicated by changes in degree of paired-pulse facilitation and the onset of long-term potentiation (LTP) after a few days in culture. The onset of LTP was much faster in cultures prepared from 8-day-old as compared with 2-day-old neonates and corresponded approximately to the 12-14th postnatal day. It is concluded that development proceeds in the cultures with a time course that resembles the in situ situation.